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DETAILED ACTION 
Application Status 

1 . Claims 1-3, 7-9, 1 1 , and 21-22 are pending in the application. 

2. Applicant's amendment to the claims after final rejection, filed on 28 November 
2006, is acknowledged and has been entered. This listing of the claims replaces all prior 
versions and listings of the claims. 

3. Applicant's arguments filed on 28 November 2006 have been fully considered 
and are deemed to be persuasive to overcome all of the rejections and/or objections 
previously applied. Rejections and/or objections not reiterated from previous office 
actions are hereby withdrawn. 

4. The text of those sections of Title 35, U.S. Code not included in the instant action 
can be found in a prior Office action. 

5. The indicated allowability of claims 1-3 is withdrawn in view of the new rejections 
that follow. The finality of the Office action mailed on 3 October 2006 is withdrawn. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 
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6. Claim(s) 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Borowski et al. (Eur. J. Biochem. 266:715-723, 1999) in view of Cho et al. {J. Biol. 
Chem. 273:15045-15052; cited as reference AG in the IDS filed on 14 December 2005) 
and Kim etal. (US Patent 6,183,121). 

The claims are drawn to (in relevant part) a polypeptide "defined by" the amino 
acid sequence set forth in SEQ ID NO:17. The term "defined by" in the claims is 
interpreted as "consisting of." If applicant intends for the term "defined by" to have a 
meaning other than "consisting of," applicant is requested to so state and clarify the 
record. 

The reference of Borowski et al. teaches the NTPase and helicase activities of 
HCV are located at the C-terminal 450 amino acids of NS3 beginning at amino acid 181 
(p. 715, left column, bottom). The reference teaches the isolation of aminimal functional 
domain of Hepatitis C virus (HCV) NTPase/helicase with ATP-binding activity, wherein 
amino acids 1203-1364 of HCV polyprotein is determined to be such a minimal 
functional domain (p. 715, abstract). In view of the discussion by Borowski et al. at p. 
718, left column, amino acids 1203-1364 of HCV polyprotein correspond to amino acids 
1 76-338 of HCV NS3. The reference teaches that isolation of the minimal functional 
ATP binding domain of NS3 "may provide a rational basis for the development of 
effective inhibitors of the NTPase/helicase" (p. 716, left column, top). Borowski et al. 
does not teach an HCV NS3 helicase fragment of amino acids 181-324. 

Cho et al. teaches a crystal structure of RNA helicase of HCV genotype 1b, 
showing the NTPase domain (p. 15047, left column, Figure 1). According to Cho et al., 
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sequence alignment of RNA helicases reveals three highly conserved motifs in the 
NTPase domain of Figure 1, including amino acids 322-324 of HCV NS3 (p. 15045, 
right column, bottom), that Thr322 of the conserved motif of amino acids 322-324 of 
HCV NS3 forms a hydrogen bond with catalytic His293 (p. 15048, Figure 3), and that 
two of these domains, including amino acids 322-324 of HCV NS3 interact (p. 15048, 
Figure 3). 

The reference of Kim et al. teaches a consensus sequence of HCV NS3 as 
SEQ ID NO:2 f wherein residues 181-324 of SEQ ID NO:2 of Kim et al. are 100% 
identical to SEQ ID NO:17 herein (see Appendix A). 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Borowski et al., Cho et al., and Kim et al. to produce 
the polypeptide of amino acids 181-324 of HCV NS3 as taught by Kim et al. One would 
have been motivated to produce the minimal fragment of the NTPase domain of HCV 
NS3 in order to "provide a rational basis for the development of effective inhibitors of the 
NTPase/helicase" as taught by Borowski et al. One would have been motivated to 
select amino acid 181 of HCV NS3 as the N-terminal amino acid because this is the first 
amino acid of the helicase domain of HCV NS3 as taught by Borowski et al. One would 
have been motivated to select amino acid 324 as the C-terminal amino acid of the 
fragment because according to Cho et al., residues 322-324 represent a conserved 
motif and are present in all HCV NS3 helicases and are shown to interact with active 
site residues of the HCV NS3 helicase ATPase domain. One would have a reasonable 
expectation of success to produce the polypeptide of amino acids 181-324 of HCV NS3 
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because of the cloning techniques as taught by Kim et al. Therefore, claims 1-2, drawn 
to SEQ ID NO: 17, would have been obvious to one of ordinary skill in the art. 

7. Claim(s) 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Borowski et al. (Eur. J. Biochem. 266:715-723, 1999) in" view of Cho et al. (J. Biol. 
Chem. 273:15045-15052; cited as reference AG in the IDS filed on 14 December 2005) 
and Kim et al. (US Patent 6,183,121) as applied to claims 1-2 above and further in view 
of Ford et al. {ProtExp Pur/f 2:95-107, 1991) and Xiao et al. (Cell 99:545-555, 1999). 

Claim 3 is drawn to a polypeptide consisting of SEQ ID NO:3. It is noted that 
SEQ ID NO:3 is SEQ ID NO:17 with an N-terminal addition of the sequence GSHM. 

The references of Borowski et al., Cho et al., and Kim et al. disclose the 
teachings as describe above. While the combination teaches SEQ ID NO:17, the 
combination does not teach SEQ ID NO:3. 

Ford et al. teaches fusion tails, e.g., an N-terminal histidine tail, can be used to 
facilitate recovery of a recombinantly produced heterologous protein (p. 95, abstract and 
p. 100). Ford et al. teaches a protease cleavage site can be incorporated between the 
tail and the protein of interest and the tail can be removed by cleavage of the fusion 
protein using the corresponding protease (p. 102). - 

Xiao et al. teaches the use of vector pET15b for recombinant expression of a 
heterologous protein in a bacterial cell, wherein the protein expressed using this vector 
has an N-terminal histidine tag that is cleaved using thrombin, leaving a GSHM 
sequence at the N-terminus (p. 553, left column). 
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At the time of the invention, it would have been obvious to one of ordinary skill 
in the art to combine the teachings of Borowski et al., Cho et al., Kim et al., Ford et al., 
and Xiao et al. to produce the polypeptide of amino acids 181-324 of HCV NS3 as 
taught by Kim et al. with an GSHM sequence at the N-terminus. One would have been 
motivated to produce the polypeptide of amino acids 181-324 of HCV NS3 using the 
vector of pET1 5b as taught by Xiao et al. in order to facilitate purification of the 
polypeptide by virtue of its having an N-terminal histidine tag. One would have been 
motivated to cleave the fusion protein with thrombin, thus leaving a GSHM sequence at 
the N-terminus in order to remove the histidine tag as taught by Xiao et al. One would 
have a reasonable expectation of success to produce the polypeptide of amino acids 
181-324 of HCV NS3 as taught by Kim et al. with a GSHM sequence at the N-terminus 
because of the teachings of Kim et al. and Xiao et al. Therefore, claim 3, drawn to SEQ 
ID NO:3, would have been obvious to one of ordinary skill in the art. 

Conclusion 

8. Status of the claims: 

Claims 1-3, 7-9, 11, and 21-22 are pending. 

Claims 9, 1 1 , and 21-22 appear to be in a condition for allowance. 

Claims 1-3 are rejected. 

Claims 7-8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David J. Steadman whose telephone number is 571- 
272-0942. The examiner can normally be reached on Mon to Fri, 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kathleen Kerr can be reached on 571-272-0931 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^ a 




David J. Steadman, Ph.D. 
Primary Examiner 
Art Unit 1656 * 
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APPENDIX A 

US-09-128-314-2 

; Sequence 2, Application US/09128314 
; Patent No. 6183121 
; GENERAL INFORMATION: 

; APPLICANT: Kim, Jospeh L * 
; APPLICANT: Morgenstern, Kurt A 
; APPLICANT: Caron, Paul R 
; APPLICANT: Lin, Chao 

; APPLICANT: Vertex Pharmaceuticals Inc. 

TITLE OF INVENTION: CRYSTAL STRUCTURE OF THE HCV NS3 HELICASE DOMAIN 
; FILE REFERENCE: Sequence listing for VPl/97-101 
; Patent No. 6183121 

; CURRENT APPLICATION NUMBER: US/09/12 8 , 3 14 

; CURRENT FILING DATE: 1998-08-03 

; EARLIER APPLICATION NUMBER: 60/055,772 

; EARLIER FILING DATE: 1997-08-13 

; NUMBER OF SEQ ID NOS : 4 

SOFTWARE: Patent In Ver. 2.0 
; SEQ ID NO 2 

LENGTH: 631 

TYPE: PRT 

ORGANISM: Hepatitis C virus 
US-09-128-314-2 

Query Match 100.0%; Score 743; DB 2; Length 631; 

Best Local Similarity 100.0%; Pred. No. 8.9e-76; 

Matches 144; Conservative 0; Mismatches- 0; Indels 0; Gaps 
Qy 1 SPVFTDNSSPPAVPQSFQVAHLHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLGFGA 60 

I II II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 181 SPVFTDNSSPPAVPQSFQVAHLHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLGFGA 24 0 

Qy 61 YMSKAHGVDPNIRTGVRTITTGSPITYSTYGKFLADGGCSGGAYDIIICDECHSTDATSI 12 0 

Mlllll III llllll llllll III Ml Ml llllllllllllllllllllllll! Ill I 

Db 241 YMSKAHGVDPNIRTGVRTITTGSPITYSTYGKFLADGGCSGGAYDIIICDECHSTDATSI 300 

Qy 121 LG I GTVLDQAETAGARLWLATAT 144 

llllllllllllllllllllllll 
Db 301 LG I GTVLDQAETAGARLWLATAT 324 



